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DEVICE FOR CHECKING CHAMFERS AND
RADII

BACKGROUND OF THE INVENTION

1. Technical Field

The mmvention relates to devices for checking a chamier
and radius of a corner surface. More particularly, the inven-
tion relates to an electronic device which provides a visual
display, preferably in the form a digital readout, of certain
characteristics of a chamier and/or radius of a corner of an
object on which the device 1s placed.

2. Background Information

It 1s difficult to check and measure small chamiers and
small radi1 1n making injection tooling and other machined
and manufactured products. There are existing template
gauges and other devices that can be placed on the chamfer
and visually compared to the actual chamifer angle and
length. There are also devices such as a mechanical or
clectronic calipers which measure across the small flat
surface of the chamifer to measure 1ts length. However, this
1s often dithcult due to limited access for the measuring
gauge when checking the radin and chamiers in holes or
other locations on the object being measured.

There are also electronic digital calipers which ncorpo-
rate a simple electronic sensor that reads a sensing strip
placed on a moving arm of the caliper which provides the
position on the strip or the distance that the strip has moved
from the device. This distance 1s translated 1nto an electronic
digital display by a microprocessor contained 1n the caliper
and provides a reading in metric, SAE or other format as
selected by the user. However, these digital calipers are used
to provide the depth of an opening or distance between two
surfaces and do not provide an accurate readout as to
characteristics of a chamfier, such as its length, and the length
of a radius at a corner round of an object. Furthermore, many
of these prior art electronic measuring devices are relatively
bulky and complicated devices, two examples of which are
shown 1n U.S. Pat. Nos. 6,766,583 and 6,205,672. Another
type of mechanical chamfer gauge 1s shown 1in U.S. Pat. No.
5,714,686.

Therefore, the need exists for a relatively simple and
inexpensive electronic device which can measure various
characteristics of a chamier and/or the radius of a curved
surface at a corner round with the same tool, not believed
possible with existing measuring devices.

BRIEF SUMMARY OF THE INVENTION

One aspect of the present invention 1s to provide for a
relatively simple, mexpensive, lightweight and easily used
device which provides an electronic digital readout 1n vari-
ous modes, such as metric or SAE, to indicate various
characteristics of a chamfier, such as 1ts length, as well as the
arcuate length or radius of a curved corner surface or round
with the same device.

A Turther aspect 1s to provide such a device for checking
the chamier and/or radius of a corner round of an object by
incorporating a pair of right angle surfaces at a lower end of
a housing in which a sliding sensing bar 1s mounted, the
extended position of the bar being sensed by an internal
microprocessor which provides a digital readout of the
chamfer or radius depending upon the extended length of the
slide bar with respect to the right angled surfaces at the
lower end of the housing.

Another feature of the present invention 1s to use existing
clectronic technology, such as providing a digital output
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reading of the relative position of a slide sensing bar by an
intervening microprocessor imcorporated into the tool, which
technology 1s relatively mexpensive and simple to use, and
which provides an automatic readout as to certain charac-
teristics of a chamier or radius, and in which the sliding bar
or distal end thereof 1s changeable to enable the device to be
used for different chamier angles adding to the versatility the
device.

Still another feature of the invention 1s to provide such a
device in which the microprocessor can be programmed to
incorporate various reference tables, that depending upon a
readout mode selected on a display panel, provides certain
characteristics of the chamifer and/or radius of a corner
round.

Another aspect of the present invention 1s to provide a
device for checking the chamier and radius of an object 1n
a simple, eflective and eilicient manner in a low cost,
manually operated lightweight hand tool, not believed pos-
sible with prior art electronic calipers and measuring
devices.

These objects and features are obtained by the device of
the present invention which device checks for chamfier
characteristics and the radius of a corner round which
comprises, a housing having upper and lower ends, the
lower end having first and second surfaces extending at right
angles to each other for placement against right angle
surfaces of the corner of an object; a sensing slide bar
slidably mounted 1n the housing and projecting outwardly
from the lower end of the housing toward the first and
second surfaces, said slide bar having an angled distal end;
a sensor within the housing for sensing the location of the
slide bar with respect to the first and second surfaces when
the angled distal end of the slide bar engages the chamifer or
radius; and a display on the housing displaying the relative
position of the slide bar indicating a characteristic of the
chamier or radius of the objects.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

A preferred embodiment of the invention, illustrated of
the best mode 1n which Applicant contemplates applying the
principles, 1s set forth in the following description and 1s
shown 1n the drawings and is particularly and distinctly
pointed out and set forth 1n the appended claims.

FIG. 1 1s a perspective view of the measuring device of
the present mvention.

FIG. 2 1s a side elevational view of the measuring device
of FIG. 1.

FIG. 3 1s a front elevational view of the measuring device
with the sensing bar in retracted position.

FIG. 4 15 a top plan view of the sensing device.

FIG. 5 1s an exploded perspective view of the sensing
device.

FIG. 6 15 an elevational view of the sensing device similar
to FIG. 3 with the sensing slide bar 1n an extended measuring
position.

FIG. 7 1s a perspective view showing the measuring
device checking the chamier of an object.

FIG. 8 1s an elevational view of the measuring device
shown 1n FIG. 7 measuring the chamier of an object.

FIG. 9 1s an enlarged fragmentary elevational view of the
encircled portion of FIG. 8.

FIG. 10 1s a perspective view similar to FIG. 7 showing
the measuring device checking the radius of an object.
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FIG. 11 1s a front elevational view showing the measuring,
device measuring the radius of an object as shown 1n FIG.
10.

FIG. 12 1s an enlarged fragmentary front elevational view
of the encircled portion of FIG. 11.

Similar numbers refer to similar parts throughout the
drawings.

DETAILED DESCRIPTION OF TH.
INVENTION

L1

The measuring device of the present invention 1s indicated
generally at 1, and 1s shown assembled particularly in FIGS.
1-4, and disassembled in FIG. 5. Device 1 includes as its
main components a housing 3, a positioning block 5 forming,
a lower end of housing 3, a slide bar 7, a display panel 9 and
a microprocessor 11.

Housing 3 can take various shapes, but preferably 1s an
clongated relatively thin member formed of metal or plastic
material having an internal slide channel 13 which extends
generally throughout the length thereof, which channel
communicates with another slide channel 15 formed 1n
positioning block 5. Slide bar 7, which 1s an elongated strip
of metal or plastic, 1s complementary to slide channels 13
and 15 and 1s slidably mounted 1n the two aligned channels.
Sliding friction between bar 7 and the slide channels main-
tains slide bar 7 1n an extended position when in operation
as shown particularly 1n FIGS. 7-12. A sensing strip 17 or
other type of position detective device 1s mounted on slide
bar 7 which interacts with a reader on microprocessor 11
which reads the longitudinal position of slide bar 17 in slide
channels 13 and 15, and 1n particular, the outward extent of
the distal end 19 from beyond positioning block 5. This type
of sensing strip or mechanism 1s currently used in electronic
calipers and 1s known to those skilled in the prior art of
electronic measurement devices, and thus 1s not described 1n
turther detail.

Display panel 3 preferably includes a plurality of buttons
collectively indicated at 21, which are mounted on the front
tace of panel 5 to provide various functions to device 1. For
example, one of the buttons can be used as an ON/OFF
switch, a second button to determine whether the device 1s
in a chamfer or radius measurement mode, a third button
could be a reset button and the fourth button could determine
the particular form of the digital display appearing on a
readout screen 23, such as whether the measurement 1s 1n
metric or SAE format.

Distal end 19 has an angled contact surface 25 having a
known angle such as indicated at Arrow A m FIG. 6. Either
distal end 19, and 1n particular contact surface 25, is replace-
able to change the angle of surface 25, or slide bar 7 1s
replaceable 1n order to vary the contact surface angle. A 45°
angle 1s the most common angle used for most chamier
surfaces, although 22.5° and 67.5° are also standard chamifer
angles. However, 1t 1s readily understood that angled surface
25 on the distal end of slide bar 7 can be any angle if desired,
depending upon the particular application with which device
1 will be used.

Referring to FIG. 3, and in accordance with the main
feature of the invention, positioning block 5 1s formed with
a pair of right angled surfaces 27 and 29 providing the right
angled corner therebetween. These right angled surfaces are
placed against the right angled surfaces 31 and 33 of an
object 35 having a chamier 37 formed therein to be checked
by device 1. As best illustrated n FIGS. 7, 8 and 9,
positioning block 5 1s placed into abutment with object 35
with right angled surfaces 27 and 29 of positioning block 5
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4

abutting and aligning with right angled surfaces 31 and 33
respectively, of object 35. After being placed 1n this position,
slide bar 7 1s moved downwardly outwardly from the lower
end of housing 3 from 1ts retracted position as shown 1n FIG.
3 to 1ts extended engaged position with object 35. The
distance that slide bar 7, and in particular distal end 19
travels until 1t engages and rests upon chamier 37 as shown
in FI1G. 9, 1s sensed by microprocessor 11. This provides a
digital readout 39 which may indicate the length L (FIG. 9)
of chamier 37 since the angle of contact surface 23 1s known
and by simple conversion formulas easily incorporated and
calculated by microprocessor 11, provides the desired read-
ing. For example, 11 the length L. of chamier 37 1s known for
a particular tool or part being developed and if the readout
29 does not match the required readout, the toolmaker
knows immediately that the correct chamier needed for the
particular tool or object has not been achieved and will
continue to modity the chamifer until the desired reading 1s
obtained by device 1. It 1s readily understood that for another
tool or object, the angle of the chamier could be 22.5° and
thus would only require the replacement of slide bar 7, and
in particular contact surface 23 thereof, with the matching
angle of the chamifer intended for object 35.

Device 1 also can be used without modification except for
the programming of microprocessor 11, for measuring the
radius of a corner round as shown 1n FIGS. 10-12. Again, for
certain objects 35 instead of a chamier 37 being formed
thereon a corner round 41 1s used having a certain arcuate
length or radius as shown in FIG. 12. When used for
measuring or checking corner rounds 41, slide bar 7 1s
moved outwardly from housing 3 until angled contact sur-
face 25 contacts the round, and 1n particular, the point of
tangency thereof as shown in FIG. 12. The microprocessor
then will provide a readout based upon the distance that bar
7 extends outwardly from housing 3 with respect to posi-
tioning block 5. Again, it 1s known what the digital readout
39 should be if the correct corner round has been formed on
object 35. If the reading provided by device 1 does not match
this known reading, round 41 would be further refined until
the desired radius or arcuate length has been formed on
object 35. Again, slide bar 7, and in particular, angled
contact surface 25 1s replaceable for various angles for
measuring various corner rounds. However, the 45° angled
surface 25 will be the main angle used for measuring corner
rounds, as well as for most chamiers. Again, this measure-
ment system 1s dependent upon the engagement of rig“flt
angled surfaces 27 and 29 of positioning block 5 with right
angled surfaces 31 and 33 of object 35 as shown 1 FIGS.
10-12.

Thus, the device of the present invention provides a
relatively simple tool which 1s extremely accurate for deter-
mining characteristics of a chamfer and corner round on an
object, and 1n particular, for determining whether the cham-
fer and corner round have been formed to a desired condi-
tion, which 1s readily determined upon the digital readout 39
matching the known readout that should be achieved by
device 1. Again, the internal conversion tables programmed
into microprocessor 11 can be of various forms and provide
various readings which are correlated with the extended
length of slide bar 7 1n order to verity that the correct
chamier 37 and corner round 41 has been formed on object
35. It 1s also understood that the conversion tables can be
designed 1n such a manner that upon contact of angled
surface 235 with chamier 37 or corner round 41 it provides a
readout 1ndicating the chamifer length 1f previously
unknown, as well as the radius R of the corner round. Thus,
it can be used as a measuring device as well as a checking
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device for chamiers and corner rounds without affecting the
concept of the invention and the manner of use of device 1.

One example of a type of electronic circuitry that can be
used 1n device 1 1s shown 1n U.S. Pat. No. 6,205,672, with
examples of conversion tables of the type that can be used
in device 1 being shown 1n U.S. Pat. No. 6,766,583. Again,
the particular conversion tables can be easﬂy developed by
those skilled 1n the art to provide the desired digital readout
based upon the extended position of slide bar 7, and in
particular, sensing strip 17 mounted thereon, which position
1s detected and read by an internal mechanism associated
with microprocessor 11.

In the foregoing description, certain terms have been used
for brevity, clearness, and understanding. No unnecessary
limitations are to be implied therefrom beyond the require-
ment of the prior art because such terms are used for
descriptive purposes and are intended to be broadly con-
strued.

Moreover, the description and 1llustration of the invention
1s an example and the invention 1s not limited to the exact
details shown or described.

The 1invention claimed 1is:

1. A device for checking a chamifer and/or radius formed
on a corner of an object between right angled surfaces of
said corner, said device comprising:

a housing having upper and lower ends, said lower end
having first and second surfaces extending at right
angles to each other for placement against the right
angle surfaces at the corner of the object;

a sensing slide bar slidably mounted in the housing and
projecting outwardly from the lower end of the housing
toward the first and second surfaces of the housing, said
slide bar having a known angled distal end;

a sensor within the housing for sensing the location of the
slide bar with respect to the first and second surfaces of
the housing when the angled distal end of the slide bar
engages the chamier and/or radius; and

a display on the housing providing a readout indicating a
characteristic of the chamber or radius formed at the
corner ol the object.

2. The device defined in claim 1 wherein the housing

display provides a digital readout.

3. The device defined 1n claim 1 wherein the distal end of
the slide bar extends at an angle of 45°.

4. The device defined 1n claim 1 wherein the distal end of
the slide bar extends at an angle of 22.5° or 67.5°.
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5. The device defined 1n claim 1 wherein a plurality of
selector switches are provided on the housing for selecting
a display mode for the housing display.

6. The device defined 1n claim 5 wherein one of the

selector switches enables for the display mode to provide the
length of the chamber 1n metric or SAE.

7. The device defined 1n claim 5 wherein one of the
selector switches enables the display mode to provide the
curvature of the radius 1n degrees.

8. The device defined 1in claim 5 wherein one of the
selector switches 1s an ON/OFF switch.

9. The device defined 1n claim 1 wherein the angle of the
distal end of the slide bar 1s variable for checking chamfers
of various angles.

10. A method of checking a chamier and/or a corner round
formed on a corner of an object including the steps of:

placing a device having a digital readout so that a pair of
right angled surfaces on the device abut against a pair
of right angled surfaces forming the corner of the object
having the chamier and/or corner round;

moving a sensing bar out of the device until an angled
distal end of the bar engages the chamier and/or a
corner round formed between the pair of right angled
surfaces of the object;

sensing the position of the bar and providing a signal to
a processor operationally connected to the bar, wherein

the processor converts the signal to a digital readout;
and

displaying the digital readout on a digital display indicat-
ing the length of the chamier and/or radius of the corner
round.

11. The method defined 1in claim 10 including the step of
selecting a particular mode for the digital readout.

12. The method defined in claim 11 including the step of

displaying the readout 1n a metric or SAE mode.

13. The method defined 1n claim 10 including the step of
replacing the distal end of the sensing bar with a variety of
angled surfaces.

14. The method defined 1n claim 10 including the step of

providing the distal end of the sensing bar with an angle of
45°,
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